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iw*^ i ] 

mfcmt, &mmt, mtm^m tmzs&m^mi-Mmzti&m&n.*^- 
^-mt^m^.tzm%m.mmm.^y mot, 

t» t m 2 nwmm&m l . 

ffiriE* 1 0»fl814JROfi9»^7&* 2 0 0 (0em_t-C£> 19 , fulfill 2 

m^m 2 1 

vmtzmztzmtmtfmmm^y mot, 

C O100-X F ex 4 0^X^80 

<Dmm<D^-rtifrx~& o , Mian 2 w?Mtti^«ii> 

C o lOO-YF ey (EL=F%) 0^Y^20 

- a (Dmmiz&z z t bam. t -r zmtmmb&m^ y k 0 

[If*«4] 

0. 0227^ (DA-DA0) /DAO^O. 1 3 6 
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zmtzi-ztz mm. t-rz mm&mmm^ ? k q 
umm 5 ] 

6 ] 

friats*^ 1 X(i2 ti^v^rmrffi^ 1 n&mscMtmm-r&m&R u, t a. 

Cu, NiFeCr, O -) *>Ov»-r*i^"C*-S - <h ^tti "T 4 lK^fiL3»*S2 

o 

umm 8 ] 

FeCrtRuM, i fzltN i F e C r t R u t N i F e Off Jf N t^fiN 
iFeCrhRuhNiFe i: C u Oilt^l, ^ t ^tff 

[W*^ 9 ] 

FeCrtNiFetPtMntRu Oil, t tz fiN i F e C r t N i F e <h 

p tMntcu <r>mmxh%> t zmwc. t ^ &m%mn$h?km^ ? k„ 
i o ] 
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i!20 S&fSttJii ^fL, 
tufS^ 1 <7)?MHt4M<7)M^^2 0 0 (0em±-C-£> . ftriBfjS 2 <D$m®im<7) 

umm 1 1 1 

<t) H^wiBi 2 o H5e» i: Mia e ft* o w $ *t 4 &mm* s<-*rmt 

C o 100-XF ex 40^X^80 

oi£Hov>i**ij&»t?£> o , fries 2 co?«t4fli<7)aj5S:(±. 

C Oioo-YF ey 0^Y^20 
[Sfsjfcg 1 2 ] 

[itmii 1 3 ] 

1 o?M«M<7)^.)iiJ¥ dao^ %\ (D%>m&m<omm d a t owim*, 

0. 0 2 2 7^ (DA-DAO) /DAO^O. 136 
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1 4 ] 

[fit *S 1 5 ] 

1 6 ] 

HUO. 4 H s 

He 2^0. 35Hs 

[0 0 0 1 ] 

*8*tf£#i (MR) K\ «it2fS;, i<7)^-7 K*/Bv>rtU3BgMB#ff& 

^fi, MMMtiL (MR) -b>-9-HB8"t* 0 
[0 0 0 2] 
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[0 0 0 3] 

^ t 0 >/^PrM5li^ffi-t yitCD^mW^fflclt, HteH (Pinned layer) <t <£ 
im&5Mm«£i. BfiJf (Free layer) t Xtttl&ffi&mkl&iim Ztlb 

(gp*>, in, Hai, ^*$^n^v^i»(7)^e«iS;) x\ 

mt^ /*)V9^*?J£ y; J X (Barkhausen Noise) t X tftiZ g S»fHf bco^ 
[0 0 0 4] 

s M^b^-r^ \zmt*$L z t \,z x m^rnxmit* 

[0 0 0 5] 

fsii^y yfrh<Dm.w\>z£^x^<Dmt^fai±mtL^o ^^m^z^ m 

oi : na^oSHJ-^^P t Mn^itc^ffl^^tLTv^o 

[0 0 0 6] 
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[0 0 0 7] 

mmmm-ty*rBj±. mmztrnztitzm^v vfrbm&wz^m^mM 
mmiM^x^xmm^mtMm%m\ t zmm.%mii^y^^m\^ir^ 0 zz<d_xm 

[0 0 0 8] 

[0 0 0 9] 
[»lttt 1 ] 
XM&W 5 1 595 1 3f 

[tra2] 

*H#It 5 5 8 3 7 5 2f 

mm 2 0 0 0- 1 1 3 4 1 8f 

mm 2000-20926-^- 
[0 0 10] 

mmtmtkLXo t-tzmm] 

100G b/in 2#SOi^fSil^Sft^^ili-^^^Uiiit^^^> / ^fllO« 

maE#2 003-3097468 



Sfcm 2 0 0 3 - 0 8 6 9 1 0 ^- v : 7/ 

oipioc: o -o«t 9 £IWM:w»fiT;*;ii$:|HjfIfc 4otv»4©tt, 

"b>-9-ffi$*0. 1 ^Dy<7)tSi:it-S±ffitoItl>^i:> -fc >-«MRoa5g 
m&imffi*'x:ii& t^^mmx'hho Z-<Dm7zM<r>¥* -vti, S±W^3 0 
~50tyx- MKZ>«i*-C3fc£LTi3D, -b>-9-fl5$ 0. l^ny (100 
-t-y > - h ;u) oJt^-eo 3 0-50 %^im*$itTi3 19 , -e^&f^ -t >-9- 

mm&^mfL^it^^TFir^^im^it^x 3 0-5 0%<h^orv^ o 

£ < & > Mirt ? IE L < < ta h 0 

[0 0 1 1 1 

gtgij tttho -b>tH$^5 Ot/^-b ;i/ J^T K & -fc y *rm<D£:i&mmM 
[0 0 12] 

[0 0 13] 

ptMn z &&m&m ^m^tzx^ysovy-tyy-mz^-fz^y v<Dm^mm^ 

B0ftffl7& s ^i:4^*^c:<7>#ffiS:fflv^ifctt-e§*^ o L£rt ? oT, ££>fc& 
[0 0 14] 
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^m.i\LLtzm.%\£ y V Zfttk L£&£\ ^ y Kt" J: o T <^«^m O^-Sf- 
& £ t v >d FpIS^ C X ^ * o L/:^ot j?±HJnXI^F«g$CR*E L @ 5e« 

[0 0 1 5] 

1 1- & M^osfct-t > +hii<7)f#it^ TO#en jn^fe * tttt-t & - 1 1* * * o - *ui 
mm * nrn-t htztb <r>^m 

mtmm % mfe-? & tz \z , ^ii±t lt^ i 9 itt^^itSo 

[0 0 1 6] 

SfiiCiS $ *U SVKRSfiflBrtfeB'g' $ tifz 2 o<7)5IIttIAS«ttI 
ili^lw im&Wk BCIIT-iiLT $ *i * ^ - -9- m t , • mrie 

HuismeMs^s t BuisMtt^ s<-y-m t nummm t z — £ 
z^irz>7Ky\m^mt, mtttxmfimizmMxmm-tzmmmt, zwnfz* 

[0 0 1 7] 

mmm&mAmwm^m&Ttz 2 o o oe^xt u mmm&mBm&v 
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«S^j£ 2 0 (Oe)VXTt-$-Z><Dtfmi Li/> 0 
[0 0 18] 

• 3M!14MA<7)&L$c : C o i00-Y F e y 8 0 2s Y 2s 4 0 

•MttlB^M: C o 100-yF ey 20^Y^0 

[0 0 19] 

ttz. im&mA<Dffi&-zj*zbiz*£ <i-&m±, im&mA tw&&mi- 

ZmtfRu, Ta, Cu, NiFeCr, 9 WIJ Lv> 0 

[0 0 2 0] 

l^Rut L-%r<DMM% 3 . 0-4. 0^>^hn-A (A) 
[0 0 2 1 ] 

[0 0 2 2] 
[0 0 2 3] 

Hs^u fulfill 1 ^?n#en*pxfiT<7)fnw#<7)^:# ^ ^hi, buKU 2 <oi 
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HUO. 4 H s Xh '9 
H c sSH 2 ^ 0. 35Hs 
[0 0 2 4] 

[0 0 2 5] 

mmmm i ) 

f£\ -t/ttLT) , tf$Rf2§l&W9 m L y^f L^7 Kfc 

t tiotv^o LTfi. J: o %mm<D i> <DX & X < 

o 18EI±, h7 7^i:j6oTSf$*i, h7-^oH^tLtii, RUM* 

[0 0 2 6] 

ixmitemmmte x zm «5 m l^eso-i^rei 1 3 t^-r <> rn^nmrn 1 *± 

fi^^7^-7x-7HMTiit^, ^7b7-^, m^mm 
, *4v^±*r'A^#x.ib*L* 0 thjMfti niwiii-* mm mmm Kin*., ft 

'If Hi £ Sc*& A, fc* «9 1" & o fiS^I filing fi#:<E> |*!g|^e ^ti/^o 

(1) $IJM15 : ffimm j 5*W£&fr^*y K7fcffi;&U Sc^fcBL^-7 K8^ 
"b1iffc£A;frU MK, ^7 K^?)07 ^ - 7ff t$WU^*<7)r- 
^cOAm^^6 *#tf 0 

(2) ^y Kte«»J«l«S9 : - 7 KliS$UWf-^^aj^L, ^7 KteSlfc 
aiffi-^^A^i-^o 
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(3) *-?mfflMi 0 :m&Mtt.<n^v K«tt^^^llii:ltl», iS 

(VCM) 15£ffl^T, MS. ■rJ7.?<D^&1j&lbZM<o 
[0 0 2 7] 

Jbho EI 1 3 K^Lfzmw<r>Wim3.&W~e$>z>fztb, ;:-e^«i:o^tii 
3llUv> 0 #^JfeO?&JgU±, Ell 3oa*WL^-7 K8 0fj£t:!|fgt«:ttS 
&o-e&£ 0 0 1 4t:i^ffil^7 K8co*#:^#it^^-ro mi 3 til 4i: 

x & m.m%w 1 3 z «b cso Tffl*tw \,zm < M^m k 8 

CMLt, fflJtW«:8Efi«SEfroaft^lPl 1 4^t^;^^Ltv^ 0 VCM 

K 8 m\K<D h ? y ? Sift, l7c^tBL^-y K8Ciil^: 

Z tttcfdo TKj < o BBtttflE# 13li, Z tt^ffi]<7) h?-^ K j&o r«»0«tE £ 
L, -?-<^m#hf±, VCM1 5**ZttK?Bo-Cffl*tlftKI&< - tCioT, II 

[0 0 2 8] 

^<o^<7)Jl(i|I|^£*iTi/>&v> 0 »3fixe-et±, Jf, «1 6£ffli§:U 

tcv-;uKi 7 zt<7)±Kmmzitfzm, $t>u-e-o±nst*mL-b>"^i 8£ 

[0 0 2 9] 

tfflLtv»4) 3^^2 ^JiKJiTOStC 
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TfflSv-Jl' K 1 7 0W;&tM:>-9-!! 1 8 t±SBv-^ K^WtiiitSii:^ 
[0 0 3 01 

Mv^:H i 'T*Ho ±fflJSlTFaJffiS$Cv-^K2 1M1 7Cii, ^-7D 

^J&»i4 ^tco ft^ H B H ttzit. mm± z^-fnm^ 

[0 0 3 1 i 
[0 0 3 2 ] 

#K#LTJt«&fofc#L^v>» l <7)$M!ttJl (J^T> SSWfcOW 0Ox.(f C o 
Fei7 4S^-7n^)i7 5t:fflit^) LTJtlfcWJSSr LJfti/» 

& 2 ?>3£H&14JB (MT\ @5eS£n*£>\ «8@5eJ1 8 0 ^ 

NiFeCr/Ru©211II^TiB72i:fflitSo ) «:tt* 0 $ 
<bfclS5£*8 0«9±&Cf±*^ y^Jl (tfijxjf, Ru/Ta^21li J fr;7 , 7 
6 KfflMS-r&o ) £^1"&o 
[0 0 3 3] 

*H*feO^.-C*±, i7EB8 0[:, 2-D(Dmm$.m (mif, ilSttKA (8 
4) , 5MI1«B (8 2) tCffl^-T&o ) <bCft^3M!1« (82^84) CO 
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[0 0 3 4] 

-fifa £ mm -t & c t tmm -e * & o ztibzfm-t&t: comfc tum~^x 

o ^flSttlRA^fe(±K?SttKBS:^:§*«ig*i:1-*^*tcC o Fe^F e 

t:§LT^ , J-->^L/:t, (C o F e m?WJ5effl?>* M y^)V 

#7Xi«/(CL)/ 

Tttiflfl : N i F e C r 3 2 A/N i F e 8 A/ 

X^I^S I P t M n 1 4 0 A/ 

?Mt4I«A : C o F e 1 8 A/ 

^&fH14^M : R u 5 A/ 

MttlB : C o F e 2 5 . A/ 

Mt4^^-^M : C u 2 5 A/ 

gfiH (fliJ^tmm) : C o-XJimF e 2 0 A/ 

* -v y 7V 

±IBX t: Ws^rjllH&^T, m&m<D* \ y 7°*m^C o F e ^#JJ1<7)«£ 
#<^F e&J&^#14£l$^/z 0 CLI^'J-->7*^Mt^o ffi^/: 

^rf7 7°(i, ®Cu 1 0A/Ta 2 OA, (DT a 20 A, (3)NiFeCr30A 
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#M 2 0 0 3 - 0 8 6 9 1 0 ^- V \ 14/ 

, ©C u 1 0/N i F e C r 3 0 A. (DR u 1 0 A/T a 2 0 A> ©R u 1 0 A/ 
NiFeCr30A, ©PtMn30 A/T a 2 0 A0 7i»f*^„ 
[0 0 3 5] 

NiFeCr^fy Ml^ii F e *M 5 0 HTWfltTvft 3 0 0 (Oe) 

£ <h I? , ^CFe M^if Jp-f ^ <h f£^7J(i{g:Tl-£o T a ^ -V 7 7\ N i F 
eCr^rf;7\ C u/N i FeCr+r; 7°RUP tMn/Ta^rf; 7°<7>i§£- 
F e 5 0IE^%-C-cof*?l^Jfi2 0 0 (0e)-C&£ o H 1 ilJ^aii ( 

Co-XS«Fe) OFe«X^4 OatU- 8 OatWiSi^C, ^r;7" 
om^^cfb-fl 5 0 (0e)m±O«vMM£7j£J#^ t fc* ^ -y 7°<Dmm^ «t o 
T(i2 0 0 (0em±^i§b^«t^£^Tl-£C o F e fli^^ili-^> ,1 <h &X & Z> Q 
ifz. WmH^m (Co-XSBFe) OFe«X^0art~2 0atW|Ei(O 
»^tw, ^ y -/(DW.m^frfr-hh'f?, 0 (0e)JalT<7)iav^il73^WL, 
f7 7°(7)iat:J;oTli2 0 (0e)J^T<^fg;^ra!7j£^1-£C o F el^Mt 

& i t ^-e § & o p t m n ^mmmco&m^m z^tx&t) 

, if ^ C o F e ^tl ^ g fii Cffl v > t v ^ ^\ Ztili, gftlCffli^ 
[0 0 3 6] 

*#lM<^Jl-.-e(±, LT "C o 5 oiiKT^F e" 

<0;iiJ&£jIl}Ru m&titf'hz^m.j&t lx "c o i o^t%f e " <DU.^m 

*ifl<7>x t: woi^jg|£tf;$: u ?Mlt4§IA<oj]i|j¥£ 2 0-30 A^P^ 1 AM 

[0 0 3 7] 

CD m^fr-tlrl 

?iigH4flIA^.^WHMB KC o 5 0J^T-%F e LfzX h:>^)l<ym : 
#7*^K/C L/ 



miHf 2 0 0 3 
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THIil : N i F e C r 4 2 A/R u 4 . 5 A/ 
§Si:NiFe20 A/C o F e 1 0 A/ 

mm^^-v-m : c u 2 0 a/ 

5I.I14IB : C o 5 OMF e 2 5 A/ 
£5«14*££iil : R u 3 . 5 A/ 

?^?M4HA : C o 5 0i^T-%F e XA (X=2 0-3 0) / 
^rf 7 7°:Ta20A 

(D a^^-^-tt-2 

SMtlMA £ C o 5 0 FetU 3fi&ttltB * C o 1 0 W.=f% FeH 

ifv^mSL/C L/ 

Titiil I N i F e C r 4 2 A/R u 4 . 5 A/ 
§ii:Ni Fe20 A/C o F e 1 0 A/ 

: C u 2 0 A/ 
SMBttlRB : C o 1 OW.^/oF e 2 5 A/ 
R&fi&te&^Jgl : R u 3 . 5 A/ 

: C o 5 0 Fe XA (X= 2 0-3 0) / 

^ty/:Ta20A 
© 3 

•ffv^&fc/C L/ 

TMM I N i F e C r 4 2 A/R u 4 . 5 A/ 
Sfil:NiFe20 A/C o F e 1 0 A/ 

9-JH : C u 2 0 A/ 
ftigttlRB : C o 1 O^/oF e 2 5 A/ 
RBH8tfe|g-£!R : R u 3 . 5 A/ 

: C o 1 0 Fe XA (X= 2 0-3 0) / 

+t7^:Ta20A 
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Z.(Dth<»Co 1 0 F e om&jjl* 1 0 (0e)mmx-$> *) , C o 5 0 J^T- 

%f e <Dm&ti^mu<Dm^M^>T a tpmf -f zm^^fflM-f- Z><D-C 2 0 0 (0 

e)T&& 0 M1MA, S^Sttf^fll (Ru) ^^MI^mB^^M^Cti, 
x^Tjfa (?#±M<b&£77p^M7Jf6]) ^-te?H# $ 7 0 (Oe) 

) ZtmLtZo 

[0 0 3 8] 

El 2 (a) izmm^mARXfm&^mB HCCo50 FeHf:^e 
> -711(1) 1 ) <7) 2 0 0 0 (Oe) Wf5>X77-^- £ ^ 

•To 5M14IIA<7>§|I1^2 8A<7)t|^I|i^Ltf^$^iili:io-C 
£ *K - ^ t § MttlA t SfciKttJgl B <7)£Jtm^ - ^ > h <o± £ $ ^ l < ^ o 
Tv^ 0 U^^(i^S1«A<7)flij¥^ 2 8 A£<* , -L4l± 1 A<vm&<V7. \£y^)V 
•7*M<D h y >^77-*-7^Lt^l)^^ii (28+1 A) X~i> 2 0 0 
0 (Oe) OiliJ^H^-t:- ^H^-r';v^(i^i:T^^-r\ 2000 (Oe) <^t-M# 

wat$^^o ^st/t^t** i . 7 - i . 9 n/OT& 19 , >x^-r^ \£> 

[0 0 3 9] 

[12 ( b ) CMttlA £ C o 5 0 FehU ?MttIB £ C o 1 0 H 

A<DMmrf2 4 A^^^SBSI#^tLTft^^7Ei:^oTi5 0 5^14mAt 

«i4ii b eoim^e - ^ > h <d± § $ ams l < & o t 0 d pfj tc amm^m a 

(DWkW-* 2 4 A^'L^i 1 A<7)*#^<7)^ t°>^>71© h 7 y^7 T-JJ-7* 
^Lt^l, t) j C <D%imX\ 1 0 0 0 (Oe) <7)iB[J^H#^ & t: * x 'J > 7, (i^E D 
XHh-f, 1 0 0 0 (Oe)O^M^^^L-C^TE-e^^o iBJJ^SW2 0 0 0 

(Oe) -e i> , A 2 4 A kix-r 'J v-Xti^fe CXteh Ir^&tD 

JLWftt^LTw&T^ 2 3 At 2 5 AtlitXf'J y^^iDt^^ Ute 

£0 (Do^mt4BlB<7)«7J(i 1 0 (0e)fIKT-&>K 

B<7)Ml7J 2 0 0 (0e)t;Jt^T/h£v^a6l:-&&o (DOIMO^/L^tii 2 . 3 
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[0 0 4 0] 

0 2 ( c ) iz (i(D^IttlASWttIB Ht:Co 1 0 Jg T-% FeiU 
^ tf >vs;i/7-)Ji(3) 3 ) OilJ^M# 1 0 0 0 (Oe) Of7>^77-^i 

-■rsr^i-o ws&mAnmMi 20-30 A^fEffl-e 1 Ao#j*-cggfl:3-£fc 

7jk-t 0 ) «2<7)f#J&<7)H^Jil± 5 0 0 (0e)O?8#Kfc»£»b:fcfcV/»^£5£&<>O-C 
£>£o tM3 Ut^tv^^ 3»#^ £#lt1-& U 0 0 0 (0e) 

C o 5 0^%F e ^ffl^MttlBCF e 1 0W^%U&<DF eHU&^&v* 
[0 0 4 1 ] 

fit, MttlB^Co 1 OJIBFe U MttlAO F e &J&£^t 
**xm&*frh'TV><r>£ s )iZ7s\Z^W'7Wk (a) ^ML, Y£g?ffc£-££ 

^ew^riK (a) : 

if y^mWC L/ 

TtfiS I N i F e C r 4 2 A/R u 4 . 5 A/ 
gfil:NiFe20 A/C o F e 1 0 A/ 

5M14^-+hJlfl : c u 2 o A/ 

SH&ttflgB : C o 1 OH^F e 2 5 A/ 
^^fH14^flI : R u 3 . 5 A/ 

: C o Fe 24A(Y = 10-90)/ 

+ t7 7°: Ta 2 OA/ 
±te<7)^tf>'/s;vrMOY = 10~9 OCDfaHK&^T, 1 0 0 0 (0e)J^_hO 

(0e)m_LOt § 1 0 0 0 (0e)<7)^M#i;^LT^^@^il^^i-^^ 
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(7)(f^o|^4i:Tit^S^< 1 0 0 0 (0e)J^±<7)KI#Ittt^#'bti-i>i:v^ 

9«-t-e*^>o m i ^M£itW2 o o (0e)&±.<Dmt&&m&&mA (Cof 

e) <7)F e*aj&$EB(i. 4 0 - 8 0 IW^l^hho 
[0 0 4 2] 

CCT\ HI 9, EI 2 OC, m<D^ fcf >/s;i/yfli (b) , Xb°>vs;u 7 li ( c 
) [:ot^, Y = 10-9 0 (Dmm^m^mW l 0 0 0(0e)£^g|$7>£>£p}jnL/i 
^h7^77-*-7<0^77^to (b) (c) 

^tfy/s-^^ii (b) : 

if ^^mw 

Tmm ! N i F e C r 4 2 A/R u 4 . 5 A/ 
i fi® : N i F e 5 A/C o F e 1 5 A/ 

: C u 1 9 A/ 
mm§.WkB : C o 10% F e 2 5 A/ 

: R u 3 . 5 A/ 
5Mf4flI A : C o - X % F e Y A/ 
+ ^77*: Ru5 A/T a/ 
±ffix kf >/OVy:m (b) ^iov^-c, X £ 3 0 - 9 0 0$bH-?:\ Y^2 1-2 

4 mm-z'mikmtfzm^vy, wm# 1000 (oe)n^-r^«tjL^i:ffl^^Ei 

1 9 H^-To F eM^4 0-80 %OfafflT-ti, ?0SttlA<7)I?X= 2 2 A 
<7)Jjf|l5tt£-e\ 'j F e l§.$c# f 30% <h90%"C 

(i. Y£^<75i: d ^Ib^-tfrTk ki^r-'J v*^&v>ffl$Uit#£>*t-f\ 1000 
(0e)<7)?HfM;ttLT^^-C&& o U:^t, F eM^4 0-8 0%ttl. 

<hT\ iooo (0em±<«jmt££f#£- <h^-e§, cof e«IEH-eo 

ffij] (He) (illl^'b 2 0 0 (0em_h^&& 0 
.xkfy/^y-jjn ( c ) : 

TifeJf : N i F e C r 4 2 A/R u 4 . 5 A/ 
gftl:NiFe5 A/C o F e 1 5 A/ 
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m&vtx^-v-m : c u 1 9 a/ 

SMtttilB : C o 10% F e 2 0 A/ 
£3fcffiB14*£^J& : R u 3 . 5 A/ 
?MttflI A : C o - X % F e Y A/ 
-7 7° ! R u 5 A/T a/ 
±m^k:> ^)V7im ( c ) HjoV^T, [II^HX^ 3 0 - 9 0 Of&H, Y£2 1 
-24 cofSH-«jt£-£ 7^*§^<7X 1 0 0 0 (Oe) CJtf &*£#t^fl:ffii& 

^i2 0(:7Ffo MtIB (Col0%Fe) <7)JHJ¥£ " 2 5 A" - " 2 0 A" 
tLti/^,^ xe>;^7l (b) <bj|&£ *-C&-?>o HI 1 9co$S*t[0lM 
tCF efe)^iSH(i4 0-8 0%^iIIE-?;-^)^-i:^^75^o -<7>*§-g\ ti^x'J 
v^O^v^^^SiittfllAOMJ? 1 7 A#StcJItL^ - <h tffrfr *) . 5£fl&14lH 
AO F eM:£4 0-8 0%tt4it-C, 1 0 0 0 (0e)Ja±OE&#W14£f#£ 

c t we § & o ^mm^m^ ^ > ft s hteI 8 o o?«i4mb <7)if ** 2 0 a 

B<Dmm^l 5 A - 3 5 AoIeHIC^v^T^, ?MHt4flIA(7)F eDS* 4 0-8 
0 % <h 1" Z> Z t T * -r 'J v X <D t£ v^H#Itt4 d £ fc 0 

[0 0 4 3] 

ttz, MttlB^C o F e©F eH«tffi»rii^i^^f:*C, & 
ittIB « F e t t° >^'^7"I (d) iftfRLXm^tztZZ 

HI 1 5 k^i- 0 

7,\£yst)V7Wk (d) : 

rmm : N i F e C r 4 2 A/R u 4 . 5 A/N i F e 5 A/ 
g mm l N i F e 5 A/C o F e 1 5 A/ 

»ttx^-+hBi : c u l 9 A/ 

SMtMIB :Co-X%Fe2 5A/ 
RBiflSteiBrg-lR : R u 3 . 5 A/ 
3£fi&14lHA : C o -50% F e 2 4 A/ 
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* V y -f : T a 2 0 A/ 
(HI 5 ^ ^IS^^^o/iSSi LT(i, Fel§J&rt ? 2 OJ^i^T-e 

'L^mmtom^Ltz^mz^^mmir^m^^m^mnm (cu) 

F eftto ? 2 O^W^T-eti^SltMB^f^H^ti 2 0 (0emT"C& l9 C o 5 

ow^%f e &f&<Dmm$imA(Di%mt) (200 (o e m±) ^it^Tiffiyw-f 

[0 0 4 4] 

0 5e® 8 0 f i , 3«14Ji A SiH&tt® B t £ *i c, W K ft t *l 
) imttrh* -*Ui, ili^l 8 0 t:5^CS¥tT^|fi]^fcMttIA t34 

> 5e1*w k t± - <7)is^ ? ^ § ^ (j ^mii^ £ ira j&*_t a** o - (omumw 

HstEHm&m&m (Ru) ^MJ¥P*Bt*£fa^&*:#>K, fSffiOHJeWKJfc-* 
TRffo^fcH^fc^a^eww-ril (#7^1S/CL/Tii : N i 

F e C r 4 2 A/R u 4 . 5 A/S ftl : N i F e 2 0 A/C o F e 1 0 A/#SH14 

^^-ti:cu25 Amm&mB : c o f e 1 8 o k/mm.mt'km : r u 

XA/BHBteHA : CoFe 1 8 0 A/^r V y~f : T a 2 0 A) £Ru)HJ?£3 

. 5 A - 5 . o k<vffl r*mfc £ Tf« L , R&«tete£-<a«&fl«B# H s oias 

^ffc&Pl^fco ---e5^14MAt3M14MB<7)C o F e?)J]gJ¥£ 180Ai^ 
fflU^0 8f&SJRHE< Ltv>4^, zcommiz, mM&omJMWtf 5 0 0 0 
(Oe) 19 - C0m#<7)|gHT'H s 7»5eT- # £ C <h £2&o T O i tt**^ 0 
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[0 0 4 5] 

f(0|S*^gI3 (a) C^to IStOHsOlli, R u JjgJ?^ 6 Art* «b 5 A 
£<b^3. 5AtK^St, 9 0 0 (0e)^f>3 1 0 0 (0e)$^i:(i5 0 0 0 (0 
e) U_t^ t iffrl Lt^( 0 R u JUJ? 3 . 5 ATfiH s m)lm±.mmW<D 5 0 0 0 
(0e)^^^Ti5l9 , 5 0 0 0 (0e)m±t^JlLTv^ o H s t&m&WkARVB 

fcfcflfTtlKlLTv**) C o F e <DWkW-Z 2 5 AK&#Lfc*S*£l2 3 (b) 

-To -e-OiS*, MS. Oft 2 Ot:) TOHsOfli, Ru6At-7 0 0 0 (0e), R 

u 5 . 0 Atii 2 2 0 0 0 (0e)T& *9 , R u 3 . 5 AT(i 3 5 0 0 0 (0e)&±<D 

&mtK±£%mt%&o totRuif^3. 5 Ammtti&K-r&tfttommz 

ttir&Mmtffal.lr&o tfz, H s &mgt±&fctt LXWMtQfcmt LT£ 9 , 
3 0 0 °C<7)H s ISOHsdtU, Ru6A"C60%, Ru5AT4 5% 

t&& 0 

[0 0 4 6] 

SUttlACC o 5 0 JBRT-%F e 5«14MBKC o 1 0^^% 

#7*£^/C L/ 

TttS : N i F e C r 4 2 A/R u 4 . 5 A/ 
gfil:NiFe2 0 A/C o F e 1 0 A/ 

#N&te*^--9-g : C u 2 o A/ 

MttiB : C o 1 0 F e 2 5 A/ 

RMttS^I :Ru XA (X=2.' 5-5. 0) / 

SMIttJUA I C o 5 0 Fe YA(Y=23, 24. 25))/ 

^^•;7°:Ta20A 

^jt^t#i4 tRu mmv>M&e>mm * m 4 tc^-r 0 r u m)?^ 2 . 5 & h 3 

. 0AJw*4fcffigLfE'ftJ±2. 0rt*t>2. 3 a/DiT-JiJPL, fO^R u 3. 
0-4. OAT— RutJM. 0 frh 5 . 0 AJ TJ? t WfnM.it 
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t; - * £ £ & O t± , mi izE CO H s ^ i <7)fg H # * fit t & o T it 

KjeBLTfcO, tffi^lt7i ? fc:-^££:£R ulf 3. 0-4. 0A<O$SH£ji 

[0 0 4 71 
[0 0 4 8] 

IttlAtB^ & lZfB\ CUmtl (#j3 0 0 (0e)) ^t^i^Cov^T, EIte 
[0 0 4 9] 

— 5HKffiRAK:*±C o 5 0JSL=f-%F e ^i^MttiB Kf±C o 1 OJSKT 
%Fe*ffli^ftMt., A <7)«£^ (&3 0 0 (0e)) ^5MttlB« 

(ft 1 0 (0e)) KJt^T3 0fS;*:§ < L^»^tC»iHS*<^«^|fiJ«:ift 

[0 0 5 0] 

P»tI^|6l(:^i§H 2 <D—Umm%-Zmt\Ltz<Dii, m.%-ZW)i:Z> t^i 

-ft&x&h o £ *>«#epim&3;£i£-eflJ1Hi r- # * * tf > /-^ -7111M £ . M * 

mW (H1MH2) RaWStttt^K (Ru) OjgSJP 
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£3. 0-4. 5 A^Pa-C^t?^, MttIA«^2 2. 0-2 6. OA 

<d m x-mt ym * rti^mx^m l tz 0 Tie* e > ^ run 

OB5c*Oj£|R*{±— 5&8# (7 0(0e)) £ep}JD LT@5e)t *mm Lfco 

jfyxmwc L/ 

TJtli® : N i F e C r 4 2 A/R u 4 . 5 A/ 
g i£Jf : N i F e 5 A/C o F e 1 5 A/ 

#?S14^^--9-S : c u l 9 A/ 
MttlB : C o 1 0Kf%F e 2 5 A/ 

R l &m&&&m :ru xa (x = 3. 0-4. 5)/ 

MttIA : Co5 0H^%Fe YA(Y=22. 0-26. 0)/ 
* -V v •? : R u 5 A/T a 2 0 A 

^fcttOitSrdR 1 tie-To ) £&«14§IAOflBfl:o;fri£ (&T\ Si^ttfllA 
COM: <7)^f££ Alpha 1 tfo-f& 0 ) ZlfitbtZo z<D&^&m®.mAi±f&m*iz 
mnLfzffi^fa (JglT, iO^f£Sr0JSt-r* o Lfc^oTAlphalfitilirOJK 

[0 0 5 1 ] 

2S«i^ensn«! ! a^j:oT«itti-r&Moiga*^i-o wm.**-* > v^mm^ 

[0 0 5 2] 
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^1-0 tornvm-ea. imnmAmii c)m^%^-^ y v^+Y^^mm^n. 

Xti*), i £5Mi14li£B (f&H c)o?fsm^-^ > h^-Y^-fpjU^H^n-Cv^o 
[0 0 5 3] 

[0 0 5 4] 

UfamUt'bZ < > ftl^cO/J^ ^MttiB > h^H^tLT 

[0 0 5 5] 

^gm#enjpM^-Y^i^^jMv^7t?«t±i^A(7)^^-^ > h^x^-f^t- 

£o%>t L£ d frhXhh* i0 2SBOig#EniP*±GMRJIiOMIBUEiti-* 
[0 0 5 6] 

2|^g<^SI#^M^1"^jMI^?»14M^^(7)^-^ V 

^m^nmi^fa^&o Ltitf^xtm&mA t&m®mB<r>m&.*-* > b n 

[0 0 5 7] 

-<^2^Pgf<7)^#enSDMS^-C% H 1 1 0 0 0 0 (Oe) t 1 4 0 

0 0 (Oe) <D 2 Sco^c # $ t Ltz 0 H 2 £ti 1 0 0 0 0 (Oe) £ Lfc„ -02 
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' omtv-miLzm^tzo ^mk^mtMit^m.^ d r 2 <h u MttiA^M 

ffi^Alpha2«hi-^>o ^IIM^ff^-C(i> Alpha27& ? 1 80 + 1 0 jg<D|Efflt;& 19 > 
*»o, TO^'fbdR20fg^dRl(7) 9 5 %^l±coflt-e-*>^ h SMSttJjlAcofrlt^ti 
180° O^CS^UU 19 , @^S<7)il^[6]0$lJW4^t^^^> h^iJBff L 

tZo 

10 0 5 8] 
[0 0 5 9] 

0 6 (a) i±H 1 * 1 0 0 0 0 (Oe)-Cfi 1 o^Bfc7)^m-e*«9. HI 6 (b) tiH 

1*14000 (Oe) -etfo tzt£ <D&mr*$>2>o z<r>mj&-cii*v y y°m CRu 

5 A/T a20tLti3^ 3M14SIA t MttlB^I^-^ > h rt^f L < 

* * a oniff** 22. oAoti-c^o^o sfiiKttJii a ommtf 

2 2. 0 A<oi EP*»S!WBttlltAt^flSttlBtBO«8$C*-> > FCi^^i 
(±, H 1 t&* 1 0 0 0 0 (Oe) -e 4> „ 1 4 0 0 0 (Oe) "C & § $ ^fc> t> 

1\ i fc, RuVfemizfrfrfr Y) % < SMk^^d Kv>^^of: 0 SMStelglA 
©1)1^2 2. 5A^t^ii, H 0 0 0 0 (0e)Oi|^li R u OlfCflfc 

"Jfc^ffcRteK^ifeL-Ci/i&a*, H 1 * 1 4 0 0 0 (Oe)i-e^^ <-r*fcBH8 
14IA«^2 2. 5AORuif 3. OA- 4. 5 A^HHTiWIflUC^ L 
tv^o ?^{:MttIA(7)I)¥^2 3. 0-23. 5 AKff < Lfc*#H 1 75 s 
1 0 0 0 0 (0e)O<!: 1= t±R ul¥£rt ? 4 . 0 A*SS'Clifl8'ffc*IJftl* s 9 t(^ot^ 
fcv***, H 1 # ? 1 4 0 0 0 (Oe) <£> £ # (i R u <D+^X<DmM^llMW\&lz\j8£j L 
Tv>4 0 H 1 1 0 0 0 0 (Oe) <DW$. MttiA^l)|^2 4. 5 A- 2 5. 
0 k(om.mx&Z> t Rulf^3. 0A~ 4. 0 Ao^i**LOf6ffl"efcl8 
<bS*E^»LTv^ 0 ffc, H 1^1 4 0 0 0 (0e)<7)*§£\ 5£M14Jf A<7)Jgy¥ 
^2 2. 5 A- 2 5. 0 A<7>mLMX"£>2> t § (i, Ru§IJ?^3. OA- 4. OA 
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5. 5 AJt2JLb<£>i&B<£>^f±R u (D^-ffKOmmx^MWo i <fi^£v> 0 Z 
o-rs^fH^;^-^ y h&m2&m<7)£\U]m%-Jjfi]izM^-c Li 7 tztbx* 

[0 0 6 0] 

&±.(D%£%zZi ttbz> (i) ~~ (4) -e^^o 

(1) H 1 T^iWj^R u^^^IIff, 5M14MA<h5»14MB<0M^- 

( 2 ) m c h i <7)i#^ti. r u ^it^iy ^ ^\ m^.m<omitm^^^ 

( 3 ) mfcm (D®m.%* (&m&m a <t ?«t« b <7>sm^ - * > v m 

( 4 ) Hjgig - ^ > h (8H8teH A ^Ht« B ostm^e - ^ > Ml 

[0 0 6 1 ] 

(i) t (2) (±rai:^*gij<7)m*-rs^Ti3i9 > ni^pgfoeiu&n 

£lt#H 1 OTRffi»±R&M14i£^<afe*Q?8#H sCiot^lotio^ R u 
JKtHs^i lt*U* H 1 «TII« # < * 0 > Ru^)|<THs $ *t 

«\ ru^k lt^t^h s 7&*/h$ < tt&tzfrKmiEmmkUMtffez. o -^-r < 

^sofi^o (3) i±«?8£j o^: # & A co^M -=6 - * y Y -hm 

m^J<7)/h^^5MttMB<7)M^-^ > h J: » 1 gKo«S#enfin 

«£2j<D*£ < j^o*-* > h <D± § &3MI1£fg| 

Jg|Btf>i&^-;* > h^tc^tLTR^f IS 1 commm 
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y h) # s >h£ < x i>mitUM^$LV]-f z> o (4) itmmmvym^-* > v 
m x. x & & & m 2 m^m.wmux\ -e <du&\ Km&nm Asm^e - * 

[0 0 6 2] 

DAizmmimAomm, dao(±, m&vtmBcDm^-* > v tm& 
&mA<om.^-*y YtfmL<%z>t$(D, mmmA<Dmm"?*>*). c, a 

K A 2 f±5e&T?*& 0 
[0 0 6 3] 

HI ^ C - Hs • • • (&1) 

(DA-DAO) / DAO ^ A2 • • • (&2) 

A 1 = A 1 (H cA) • • • (#3) 

@^e?MtO$iJ^t4<7)- tfilt£#x.*U;£\ (mi) 5£j&»<b, Ru£ 
ff< LTH s £/J>$ < Lt, (tl) :#*S*J£$-tt:*1- < U M14J3IA £iiIE 

) *Sr?»J£-f-*O**i:^ 0 LfrLfttfh, H s < & & tJ <h\ H^®C> 

, -tL£[M1-£iif±, R ut±-e§4^ftt3. 5Ai:i£^ii:LtHs**i< 
L , ftfig&lg A OHJ¥l±afi?Btt B i: AOl^ - > > h H^-tf n & 4 fi 
(i6^M2 2. OA) i:-elSRi)-t$*^ 0 -to^*tct±, ftsifflS 
<7)fPM»H l £T*#£/itt:*;§ <t&-ttAi £-c££fiUvh£ <1-£.r<b 

&<, h i ^?^<i-^c{i^§M#^>enJp-e#^M#enM5#*2il» 

fi&t*§ < LT3M1«BO«#H c B &fitt*£ <1-&*rfc* s 

Mi L</> 0 

[0 0 6 4] 

03 (b) t;^fS:^flS14^0l&^B8# (Hs) (mi) 
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C = 0 . 4 = ( HI : 14000 /Hs 135000) 

me (b) izm-rm&t (»2) «t*K 

A 1 = 0 . 0227 (=(2 2. 5-22. 0) /2 2. 0) 
A 2 = 0. 136 ( = (25. 0-22. 0) /2 2. 0) 

[0 0 6 5] 

H c A ^ 2 0 0 (Oe) • • • (&4) 

Al ^ 0. 0 2 2 7 ••• (i£5) 

£Al£2. 3%OT:/|^<t4ii:^l'5o ft©WTv^ fc, S^/fcDi! 
^ - ^ > h tf*-tf nt^s A ORff 2 2. OA K# L *C , 5£J8S14Jg| A O 

Bi¥^2 2. 5 At Lxi>mfcmmim&&m%t%&o muzmmmAnm 

mz^z-fzt £<D h y yTsI T-ti-y'^7f^i)K 3j|«8H4BIJ¥A**2 2. 5A<7> 
flldtli, &^H^-r 'J v*f±®#fc*t?\ ^<t^» 1 0 0 0 (0e)<£>@5eJH& 

[0 0 6 61 

tfz, 2&mB<7)mwwm (H2) -i^g^i^n tti?Hi) & 

flB&C*-* > -h^Lv» (1 0%€JSOHT?**) O-C2&WfBOfiBs#£0fx.tf 
1 OkOegJKflljDi-StaWBttlRAfcBOISB^*-^ > h lifc^fftfr h &K^<D 

z-fMmtfi 8o«ct!9/jN^<^i9, *<D&j&*-*>h&mm&jjfaizm& 
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(H 2) < L«rT&&teMAfcB<*>*8s&*-> > h S3c?fft^ 

<b*3BKfl.*L&v*«fc 9 tc-T^C feab^o > M:f^i^tlf^ 

Z\ ttfX£%y/*fzt&X&Z> 0 H 2 <7)_h|5jt(i H s<7)3 5 %JilT-r*^> - ttfUi L 
[0 0 6 71 

tbXhho Ltztf^X, H2li&-%< tiifr\W5<Vffl&JjHc £*)ltt£<-r 
&Zttf£^X$>& 0 Lfztf^X, H 2 ICov^Tti. ^$eHt;1-£<j£^ ? && 

O 

[0 0 6 81 

He ^ H2 ^ 0. 35Hs • • • (&6) 

(3SJfcOJ&Sg2) 

o F e!4 4M'^-vn^l4 5Ciit^.) LTJttS!WJCL.«r L 

»v>*2osifiB[tt« (wt> m^m t-tz>o mmm^m 5 0 Ktm-tz) z 

4 2^tt^o £ MC4 4 SO* 4 5fi^$*l-5 SfiiO±i:ii*t ? 7°J1 (fll 
Ta+f;7*4 6i:ffim ) £^1"& 0 
[0 0 6 9l 

^jfeo^-ctt, mmwm 1 ti^auc, i^isoc 2 o^amns ( 

#Ux.(i\ ^iffi^A (5 2) . (5 4) (C^i^o ) £ C *L<b<7>?il 

SIM (5 2 £5 4) WKtwRBHKtte^R (09*. If, Rul5 3t:ffiin) 
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t zm^tzmmm^m 5 0 mmzBmm-m^&fztbv)?, e/7^v7« 

0^Z#^-|^-e^^TiBJJ^*Tv^c^ x g|]£>, IHteJS 5 O^ifiSi ! 9 & TfPJJ 

7714 7 *m~$-Z>^tX»$>Z>o 
[0 0 7 01 

^iT3«lC o F e<Dm&t)<DF e «^#14^P^/Zo TMI4 2 OfllfiE 
<h LTJi (N i F e C r 4 2 A/R u 4. 5A/^''^77l(4 7)) £ffiv>£o 
[0 0 7 1 ] 

A';77|4 7tLt(i, UT0 4fISI^p-</Zo 

(2)N i F e 5 A 
(DC u 1 0 A 

©N i F e 5 A/C u 1 0 A 
#7^^S/C L/ 

T*l:NiFeCr42A/Ru4. 5A/^''^7 7l/ 
&mm I C o-XJ^i^/oF e 2 0 A/ 

m&^^-^m : c u 1 9. 5 a/ 

!SI:[ColO%Fe25/Ru3. 5 A/C o 5 0 % F e 2 3 . 5 A]/ 
^r7 7*:Ta20A 

::t, [ColO%Fe25/Ru3. 5 A/C o 5 0 % F e 2 3 . 5 A]^@ 
mmxfrt), c o-XJ^^-%F e 2 0 Atf&mmxfr *) , Tii4 2±(7)gfti 
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i: LTC o X^%F eI«^*PSLf: a -^co^^EI 1 0C^f o 

o fit, F e 4 OW^/oiiM^Lxm&tin c MSlEltHCJif?. U 0U^(f F e 
5 0JK : ?-%"C(i, 7 7liLtAy 7 tS^N i F e 5 A y 7 7 

St5 ? N i F e 5 A/C u 1 0 kWli&Kffi&tite 2 5 0-3 0 0 (Oe) t 4>otio 

MRifc* f fl£v^^"9 ffiJ3A*$> '9 . -<^££#JtL£i§^\ TtfL« (NiFeCr/R 
u) 0±U^f y 7 rJS^IftitSfllS:^* L < , *HJfeO^"C«±NiFeOyf 7 

Tmzm^2><Dtfmm~?$>2> 0 ttz. ^yyrm^cu 1 o k%m^tzm&. c 
o 5 oif^% f e -eofl&fifcfctt 1 0 0 (0e)mmx& 19 , zmfc-t z>mm± 

[0 0 7 2] 

111 HfiTflfcJf 4 2 t LTN i F e C r/N i F e/P tMnifflv>fc^ 
C o XJ^T-%F e®<7)«7J<7)F e jBJt^tt^PI^fc^i^^o 

tfyA&ffi/C L/ 

T*« ! N i F e C r 3 2 A/N i F e 8 A/P t M n 3 0 A/ 
gfiS : Co XJF.T-%F e/ 
sMt^^-^r/i : C u 1 9 . 5 A/ 

ra:[ColOJIT-%Fe2 5/Ru3. 5 A/C o 5 0 JBR^% F e 2 3 . 5 
A]/ 

^fr;7':Ta20A 
H 1 1 -Cti, 10-20 m=F% F e Tft/hfc Fe 6 0 JBFT- 

MAt LT(±/h$iar*o Feai^eojf^roii^Lt, ptM 

niCo6 0mir%F e 7 rfSt LT<7)#ift£fir& o £ 0 7rl 

tLtli, Ru, Cu, AU NiFeCrOttS*fflv\ frti-FtimMigcx. 

ify^mWC L/ 
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TitilS : N i F e C r 3 2 A/N i F e 8 A/P t M n 3 0 h/^v 7?1 (=R 
u, Cu, Al, NiFeCr) / 
g (±1® : C o 6 0 W^/o F e 2 0 A/ 
Mt4X^-^M : C u 1 9 . 5 A/ 

m^.m : C o 1 0 Fe25A/Ru3. 5A/Co60 F e 2 3 . 5 

A/ 

+ ^77': Ta20A 
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